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HOUSTON LIGHTING ISE POWER COMPANY
ZLZC7RIC BUILDING, HOUSTON, TICIAS 77001

May 29, 1967.

Houston Independent School District
P. O. Box 1226
Houston, Texas

Attention: Mr. Glen Fletcher, Superintendent

Gentlemen:

The Houston Independent School District has recently received over-
vhelming approval for the installation of air conditioning in its several
properties. With this approval goes the obligation and trust that equip-
ment adequately designed for economical operation be chosen. In order, to
assist the Houston Independent School District in its choice, we have
reviewed in detail the more than 30,000 tons of air conditioning served by
our system and now installed in tax supported school districts. This
review has pointed out many facts as the air conditioning now installed
represents a wide range of desiga and equipment choice.

There are 21 independent school districts which have totally air
conditioned schools in operation or presently under construction. Of these,
the Spring Branch Independent School District has more than 7,460 tons of
air conditioning now in operation and more than 580 tons under construction.
This Jo closely followed by the Pasadena Independent School District with
approximately 7,300 tons now in operation and 380 tons under construction.
Some districts have as little as 100 tons in operation. It is well realized
that the Houston Independent School District itself has considerable air
conditioning in operation today, this being installed in many of its schools
for the offices, auditoriums, cafetoriums, or other general occupancy areas.
Also, the new administration building now under construction will have 650
tons of electric air conditioning.

The most Obvious conclusion and that which stands out most prominently
is the fact, that of the approximate 31,636 tons of air conditioning now in-
stalled, 30,306 tons are electric. From this, it can be seen that only
1,330 tons are non-electric, and all of this with the exception of 40 tons
is engine driven. Of this figure, 1,190 tons are installed in one school
district. Of the air conditioning presently under construction or contracted
for, 3,436 tons are electric; whereas, no engine drive or absorption is
specified,

The fact that with the exception of 40 tons of absorption air conditioning
installed in 1960 no absorption air conditioning has been installed is quite



USTON LIGHTING & POWER COMPANY

Houston Independent School District
Attention: Mr. Glen Fletcher, Superintendent

May 29, 1967
Page 2

significant. This decision has been made because of the higher original

cost, the inability to economically design an automatic system due to

the fact a boiler must be fired daily, and the fact, that there were no
other operating advantages or economies in this area of low cost electric

service. This is a most important factor for the Houston Independent
School District whose properties are for the most part within the city

of Houston wherein the city code requires licensed operating engineers
where boilers large enough for most absorption air conditioning are in-

stalled.

Attached are conclusions, recommendations, and remarks on a number

of facets of air conditioning, such having been derived from the operating,

installation, and maintenance data of the school air conditioning located

in our service area. These data are available only to us as only we have

available the electric service usages of all of the air conditioned schools

in our service area. On many schools we have installed recording chart-

type check meters so that the pattern and costs of operating air conditioning

would be known and guess work or variables would be eliminated. These data,

of course, are available to the Houston Independent School District who we
sincerely urge to consider it in making the many choices which must be made

when its properties are air conditioned. Various tabulations of typical

electric service usage, etc. are also attached.

Our entire research staff and other facilities are available to the
Houston Independent School District to assist in defining the parameters

necessary when so great an air conditioning job is undertaken. We urge

the District to make use of these data.

Sincerely,

M. M. Whitesides
Power Consultant
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EPITOME

Since 1960 twenty-one of the independent school districts served
by the Houston Lighting & Power Company have built new or have equipped
existing schools for whole school air conditioning. Studies as to the

choice of equipment-electric or non-electric, type of equipment-recipro-
cating or centrifugal, type of system-direct expansion or chilled water

have been made. In order to equip Houston Lighting & Power Company to make
recommendations based on fact and to equip the many consulting engineers,
architects, and school districts to make choices based on such fact rather
than assumptions, the Houston Lighting & Power Company has installed in

more than 20 different schools recording chart-type meters which indicate

the hours of usage of air conditioning as well as the energy cost of
operating the systems. In countless other schools, electric service billing,
both before and after air conditioning was installed, is available to us;
and from this, too, valid conclusions have been drawn.

Listed below by category are conclusions, recommendations, and
discussions of the many factors which must be considered in choosing an

air conditioning system.

ELECTRIC VS. NON-ELECTRIC

Conclusion

Of the approximately 35,072 tons of air conditioning installed,
under construction, or contracted for, 96.2 per cent are electric driven

equipment. This includes:

Installed

Under Construction or
Contracted For

Electric Non-Electric

Tons Per Cent Tons Per Cent

30,306 86.4% 1,290 3.7% (Engine Drive)

ho .1% (Absorption)

JAIL 9.8%

Totals 33,742 96.2% 1,330 3.8%

Note: No tonnage installed in partially air conditioned schools is
included in the above figuies.

Recommendation

The Houston Independent School District will benefit by choosing

electric drive air conditioning.

Discussion

This overwhelming choice of electric drive air conditioning is
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not a happenstance. It zade by the many consulting engineers who had

a part in the design of tine school air conditioning now installed only

after exhaustive studies of economics - first cost, operating cost, and

maintenance, ease of operetion, reliability, and the many other factors

which must be considered. This percentage of electric air conditioning

to the total follows closely that percentage installed in commercial

buildings where a free choice, i.e., the property was not owned or con-

trolled by a facet of a competitive industry, was available. The only

advantage ever claimed by those advocating any system other than electric

drive is their belief that the cost would be less. No claim has ever been

made that another system was as reliable, as easy to operate, or that

automatic design could be had as readily. Unfortunately, as the overwhelming

percentage of electric air conditioning installed will point out, non-

electric air conditioning has not operated as economically as electric when

all facets of the cost of air conditioning are considered.

ORIGINAL COST

Conclusion

Electric air conditioning costs less to install than any other

type of air conditioning.

Recommendation

Houston Independent School District will benefit by installing

electric air conditioning.

Discussion

Bid after bid received on like systems to be installed in this

area by contractors in this area have repeatedly shown that engine drive

air conditioning costs about $65 per ton more than electric drive air

conditioning and that absorption air conditioning costs about $35 per ton

more than electric air conditioning to install. This renresents a large

premium that would have to be paid for air conditioning with no higher

quality. Comparative bids are known in the industry, and these figures

may be easily verified. We urge you to do so. We also urge, in order to

firmly establish these differentials, that a number of schools be designed

utilizing various types of equipment so that comparative bids may be

obtained on each type; and the School District may be adequately informed

as to the cost differentials.

AUTOMATIC VS. OPERATED

Conclusion

Practically all of the air conditioning systems installed in

schools in, this area are designed for automatic operation.

Recommendation

Houston Independent School District will benefit by installing

air conditioning systems designed for automatic operation.
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Discussion

During the past five years industry has manufactured and in-

stalled more air conditioning than, it has trained operators to operate.

During the past few years the wages of an air conditioning operator have

increased greatly due to the amount of education and training time

necessary to obtain a license. In order to be relieved of the $500+ per

month salary of an air conditioning operator (and this must be on a

yearly basis whether the schools are used in the summer or not), the

School District should install air conditioning systems designed to be

operated with the fewest operators possible.

The code of the city of Houston requires that boilers above a

certain size,which would be required for absorption air conditioning,be

attended by licensed operators. Although some industries today have such

boilers and do not have licensed operators, the Houston Independent School

District could not afford to flagrantly 'violate a code requirement and

could look forward to a strict enforcement of this code requirement by

the inspection authorities. A copy of the boiler code is attached.

AIR COOLED VS. WATER COOLED EQUIPMENT

Conclusion

Although the greater portion of the air conditioning installed

today is water cooled equipment, the majority of the air conditioning

recently installed is air cooled equipment.

Recommendation

The Houston Independent School District will benefit by installing

air cooled air conditioning equipment and by ILA installing cooling towers.

Discussion

In order to dissipate the heat removed from a building, either

a cooling tower for water cooled air conditioning or an outdoor air cooled

condenser must be installed. A cooling tower is higher in first cost,

represents a maintenance problem as it must be drained during freezing

weather, requires water treatment to cut down algae and mineral deposit

within the pipes, and requires water costs not attributable to the air

cooled. equipment. Periodically, the tower must be replaced as must be

the pump required to circulate the water. Frequently, spray and drift

from the water tower are objectionable and damaging to anything around it.

Also, with a cooling tower, annual acidizing of the condenser is a costly

must for efficient operation. It should be pointed out, however, that

water cooled air conditioning is somewhat more efficient than air cooled

equipment.

On the other hand, an air cooled condenser needs no maintenance,

does not have to be drained during freezing weather, does not require a

circulating pump or water treatment, and is usually lower in first cost.

The cost and trouble of yearly acidizing is also eliminated. Here again,

it should be pointed out that the efficiency of an air cooled air
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conditioning system is somewhat less than that of a water cooled system.
However, when all of the air conditioning costs are considered - utility
costs, maintenance, replacement, etc., the annual owning and operating

costs of an air cooled air conditioning system are less then those of a
water cooled system.

A large grocery chain, whose headquarters are in Houston in-
stalls only air cooled equipment and is rapidly replacing with air cooled
condensers where possible all previously installed codling towers. This
decision was born of experience and was forced on them due to the high
cost of maintenance.

MAINTENANCE

Conclusion

The large majority of the systems installed in schools today
are designed to be as maintenance free as possible.

Recommendation

A first consideration by the Houston Independent School District
.should be the choice of as near maintenance free equipment as possible.

Discussion

Due to the simplicity of design and operation as well as the wide
variety of choice, there if little, if any, air conditioning equipment to-
day that is as maintenance free or that requires as low cost maintenance as
does modern electric air conditioning. Spring Branch Independent School
District, which operates almost 8,000 tons of air conditioning, has two full-
time air, conditioning maintenance personnel for all routine maintenance. In
order to simplify their maintenance problem, the Pasadena Independent School
District standardized on several sizes and types of air conditioning items,
maintains spares, and makes only minor maintenance adjustments in the field.
When problems arise, equipment is replaced, and the faulty equipment is
brought to the central shop for repair. This makes for low-cost maintenance.

The two districts which have engine driven equipment have found
that after the first or possibly second year of engine operation a maintenance
man must be in attendance at all times in order to assure operation. Some
of the school districts have attempted to maintain their equipment with
mechanics normally used for the maintenance of school buses. They have found
that either the buses or the air conditioning receives maintenance, but that
the mechanics are not able to do both. In Tomball, where a competitive fuel
is free, engine air conditioning for total school air conditioning was in-
stalled in one of the schools, and a 50-ton engine driven compressor for
partial air conditioning was installed in another school. They have
experienced costly and inconvenient maintenance and are hoping to replace it
with electric equipment.

Engine manufacturers will offer to furnish maintenance contracts
based on a given cost per hour of operation. We know of no such contract
which is not based on 1).a minimum number of operating hours per month; and



2) which does not have provisions for excalation after an initial period.

Over the past several years, this escalation has caused the hourly maintenance

cost to increase considerably.

Although not school air conditioning and although the use factor

would be in excess of that of a school, several apartment projects in

Houston during the past four or five years experimented with engine dri

air conditioning due to favorable financing or hoped for operating economy.

tabulation is attached showing the 31 engines which have been removed and

replaced vita electric drive and the reasons for the removal. These

apartment owners found out that inoperative air conditioning resulted in

vacant apartments. Although the Houston Independent School District would

not lose students because of inoperative air conditioning, the failure of

air conditioning equipment would result in an interruption of the learning

process, irritabilfty in the classrooms, and a general overall unsatisfactory

teaching environment. This should be avoided at almost any cost.

The Houston Independent School District itself installed some
absorption air conditioning in some science buildings. The problems and

costs, not to consider the inconvenience, of maintaining this equipment

are well known, and can be accurately determined by Houston Independent

School District records.

RECIPROCATING VS. CENTRIFUGAL COMPRESSORS

Conclusion

The large percentage of school air conditioning installed today

is reciprocating equipment:

Recommendation

Houston Independent School District will benefit in almost every

case by installing reciprocating equipment.

Discussion

Almost all manufacturers offer hermetically sealed electric driven

reciprocating equipment. It has the lowest first cost, an outstanding
record of dependability and long life, as well as high efficiency. There

are many reciprocating compressors in operation today which were installed

before 1950 and which with only minor maintenance have given outstanding

service. In the larger sizes, the small compact centrifugal units may prove

to be the most economical in first cost. Either the reciprocating or the

centrifugal compressor is fully modulating and easily adaptable to automatic

operation. A 20-year life is not at all out of the ordinary for electric

driven equipment; 1.1ereas, we know of no engine driven air conditioning nor

absorption air conditioning operating today which has operated for 20 years.

TIME CLOCK VS. MANUAL OPERATION

Conclusion

School air conditioning which is time-clock operated has by far

the lowest utility cost.
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Recommendation

Houston Independent School District will benefit by installing

air conditioning systems controlled and operated by time clocks.

Discussion

An conditioning system designed for time-clock operation

is normally a simple system. This requires very little added equipment,

if any, and puts the control of operating hours in the hands of the central

office. Time-clock operated systems are all equipped with an over-ride
which enables the system to be turned on during off hours for non-scheduled

uses. Several school districts operate their equipment with time clocks

which are set to turn on the equipment in the morning in time to have the
school conditioned for school opening and turn off the air conditioning

at a pre-determined time after the schools close. These districts have by

far the lowest utility operating cost per ton. Other districts which have

manual control, i.e., control placed in the hands of the school personnel,
without exception have a higher utility cost. Also, with manual control

we find a large variance in the hours of air conditioning operation between

one school and another within the same district. A time-clock operated

system over that of a manually operated system will save Houston Independent
School District many thousands of dollars each month the systems are
operated and will provide a means whereby operating costs may be accurately

predicted and controlled.

SPACE AND NOISE

Conclusion

The most desirable systems in use today are those which are

adequately housed in a compact, noise conditioned area.

Recommendation

The Houston Independent School District will benefit by installing

compact, quiet equipment.

Discussion

The most compact and normally the quietest air conditioning equip-

ment available today is electric. Normal sound conditioning, such as

acoustical tile, within an air conditioning equipment room is sufficient to
isolate electric driven compressor noise from the rest of the building.

This is not so with engine driven equipment. Even with absorption equipment

which requires additional space and which its proponents claim has no moving

parts, but which has three pumps all of which must run in order for it to
operate, the evaporation of water in a vacuum cannot be accomplished without

attendant noise. Decibel tests made on several absorption air conditioners
in Houston today point out that there is very little difference, if any,

between the noise level of an electric compressor as compared to an absorber.

In addition to the noise of an absorption air conditioning unit must be

added the noise of a boiler. This, too, is a space consuming piece of equip-
ment; and as space is costly to provide, the cost of the added space is

chargable to the engine or absorption equipment.



Conclusion

The large majority of school air conditioning installed today
does not incorporate reheat.

Recommendation

The Houston Independent School District will benefit by not
installing reheat.

Discussion

There are two reasons for installing reheat facilities in an
air conditioning system. One is for control of humidity and the other
is to permit individual room temperature control. It would seem folly
indeed to install an air conditioning system so elaborate that precise
humidity control was possible when the majority of those enjoying the
air conditioning live in homes, which do not have humidity control features
incorporated in their air conditioning. Also, the provision that the
temperature be controlled in each individual classroom is not a necessary
provision. Experience has shown that it is far better to have an overall
thermostat providing each classroom with approximately the same temperature
and eliminating variables of whim or the difference in the physiological
comfort of the teachers between classrooms. It is an established fact
that the lower the temperature the higher the cost of air conditioning,
and it would be advisable to operate any air conditioning system at the
highest temperature that is acceptable to the greatest number. The few
schools that do have reheat installed it initially to provide individual
temperature control. The utility cost of these systems is considerably
more than is the cost of the systems without reheat provisions. There is
no doubt that an air conditioning system incorporating reheat is more
sophisticated and offers a higher degree of control, but we do not believe
this feature, due to the considerably higher operating cost and extra
features which must be maintained, is advisable for the Houston Independent
School District.

INDUSTRY CONSIDERATION

Conclusion

Where ever possible existing local industry was used for the
installation of school air conditioning.

Recommendation

The Houston Independent School District should support local
industry.

Discussion

As all revenues of the Houston Independent
from tax sources, each entity paying taxes will seek

It is the obligation and duty of the School District

School District are
a portion of the business.
to see that no segment



of the industry receives favor over any other segment and that where costs

are equal the business be divided accordingly. In this sense, it must

again be pointed out that 96.2 per cent of the air conditioning installed

in schools today is electric. This was done with the full knowledge that

all segments of the tax paying industry were equally supported because all
electric power is generated from locally purchased fuel. Subsidiaries of

both local gas distribution companies have a large part in the furnishing

or gas for fuel to the Houston Lighting & Power Company, which last year

alone purchased more than $36 million worth of gas for conversion to electric

energy. Thus it can be seen that the purchase of electric energy for air
conditioning serves both the electric and gas industries equally and that

neither the electric nor gas producers are slighted.
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l
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SCHOOL DISTRICT: BRAZOSPORT INDEPENDENT SCHOOL DISTRICT

Number
School Classrooms

Square Ft.
Address In Bldg.

Totals for District:

19

Inst.
Year With Elec. Operator (1)

Type A/C Initial Added or Part Full
Bldg. Inst. Const. Later Gas Time Time

Tons installed with initial construction 0
Tons added later Mb'
Total tons installed: Electric 24p Gas 0
Total tons under contract: Electric Gas 0

)
The District employs 1 full-time and 1 part-time man for routine air conditioning and
refrigeration maintenance. Major maintenance performed by independent firms.
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b
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p
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.
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i
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.
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r
d
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n
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.
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i
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l
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n
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R
e
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r
l
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R
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c
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n
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.
 
F
.
 
S
m
i
t
h
 
E
l
e
m
e
n
t
a
r
y

3
5

C
o
n
v
.

1
9
6
6

2
0
6
 
P
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n
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.
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v
e
r

4
1
,
7
1
7

1
6
0
 
T
.
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T
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n
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b
o
r
o
u
g
h
 
L
a
n
e

3
5
,
0
5
6

T
O
T
A
L
S
 
F
O
R
 
D
I
S
T
R
I
C
T

T
o
n
s
 
I
n
s
t
a
l
l
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c
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c
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d
e
r
 
C
o
n
t
r
a
c
t
:

E
l
e
c
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p
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l
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c
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c
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R
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c
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P
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c
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.
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d
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n
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.
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i
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p
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l
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d
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d
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l
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d
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d
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l
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d
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.
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l
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b
l
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c
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p
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c
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c
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i
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R
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C
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b
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u
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c
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p
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c
e
 
B
i
l
l
i
n
g

L
S
q
u
a
r
e
 
F
t
.

T
y
p
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b
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c
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c
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.
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p
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p
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.
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c
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c
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p
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i
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c
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p
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i
c
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p
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.
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n
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c
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p
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c
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c
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c
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c
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p
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i
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c
e
 
p
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p
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.
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o
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.
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p
e
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,
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n
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t
i
a
l
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d
d
r
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:
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,
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d
g
.
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d
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F
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O
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A
L
L
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C
O
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S
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t
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i
l
l
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d
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o
n
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a
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l
e
c
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r
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c

E
l
e
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p
e
r
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ect

a Paree Apartments

clay Apartments

Village Apartments

teau Dijon Apartments

ell Apartments

[tic Lane Apartments

Fic Twain Apartments

tiowdale Apartments

tward Place Apartnients

la Inn

411,

GAS ENGINE AIR CONDITIONING
REPLACED BY ELECTRIC DRIVE

Type Number
Units & Tons

Chrysler 2 @ 75

GMC 3 @ 75

Ready Payer 2 @ 75

Date Date
Installed. Removed

7/62 12/63

1/64 11/64

3/62 3/63

Bell & Gossett 2 50 9/62

Ready Power 1 8 60 7/61
Ready Power 1 @ 40 10/62

5 @ 60 10/62
3 @ 75 10/62

Waukesha 1 @ 50 1/63

Waukesha 2 @ 75 9/63
2 @ 75' 1o/64

Waukesha 1 @ 80 10/64

,Ready Power 1 @ _:35 3/62

Waukesha 1 @ 120 8/65

Waukesha 1 8 60 12/63
1 7o 12/63

or Plaza Bowling Alley Beady Power,

Arts Building

14

I.

Reason for Removal

Engines undersized &
downtime

Excessive maintenance
+ downtime

Excessive maintenance
& oil consumption &
operating labor, Units
were replaced when
equipment room burned.

7/66 Exe. main. & downtime

2/67
2/67
2/67
2/67

6/66

6/66
6/66

6/66

6/66

2/67

5/66
5/66

Exc. main. & downtime
tl 11

U If
11

11 It

II 11

11

11 11

11 11

11 11

or

If

76 8/6o 4/66 "

(This installation was on its third engine.)

11 If

Beady Paver 1 0 40 1958 7/63

Total NuMber Engines Removed 31

Total Tans Repladed-'by Electric Drive 1931

ft fl 11

JMC 4/20/67



and shall notify the owner or user of such boiler or boilers,
in writing, who shall acknowledge receipt of such notice
by signing a duplicate copy of such notice. No owner,
user or per: on shall use, or authorize, or permit to be.
used, any boiler condemned or pronounced unsafe or
dangerous by the inspector, nor shall such owner, user,
or person take down, remove, obliterate, or in any manner
interfere with, or authorize or permit anyone to take
down, remove, obliterate, or in any manner interfere with

any such notice without the authority of the inspector.

(B) The inspector shall have the authority to order the
owner or user to make such repairs, changes, or alterations
of any boiler or boilers and appurtenances thereto, not
exempt in Section 2, :na be necessary to meet the
requirements of this ordinance.

SECTION 1): No person shall have the direct charge,
control, supervision, act as, or perform the duties of the
chief engineer of any boiler or boilers operated or used

for the purpose of generating steam within the City of
Houston, not exempt in Section 24, the aggregate amount
of heating su face of which exceeds two thousand (2,000)

square feet, who is not the holier of a First Grade En-
gineer's License, then and there in full force and effect
issued to such person by the Board and the inspector, as
provided for in Section 4.

(A) No owner, user or person shall operate or use, or
cause or permit to be 'operated or used, any boiler or
boilers for the purpose of generating steam within the
City of Houston, not exempt in Section 24, the aggregate
amount of heating surface of which exceeds two thousand
(2,000) square feet, unless such boiler or boilers are in
direct charge, control, and supervision of a person who is
the holder of a First Grade Engineer's License, then and
there in full force and effect, issued to such person by
the Board and the inspector, as provided for in Section 4.

(B1 Provided, however, that any person who is the
holder of a Second Grade Engineer's License, then and
there in full force and effect, issued to such person by
the Board and the inspector, may act as assistant, watch,

;
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or relief engineer, of any such boiler or boilers, under the
direct charge and supervision of a person acting as chief
engineer, who is the holder of a First Oracle Engineer's
License, which in in full force and effect, issued to such
person by the Board and the inspector, as provided for in
Section 4.

(C) No person shall have the direct charge, control,
supervision, act as, or perform the duties of chief engi-.
neer of any boiler or boilers operated or used for the pur-
pose of generating steam within the City of Houston, not
exempt in Section 24, the aggregate amount of heating
surface of which exceeds five hundred (500) square feet,
who is not the holder of at least a Second Grade Engineer's
License, then and there in full force and effect, iasued
to such person by the Board and the inspector, as pro-
vided for in Section 4.

(D) No t wner, user or person snail operate or use, or
cause or permit to be operated or used, any boiler or
boilers used for the purpose of generating steam within
the City of Houston, not exempt in Section 24, the ag-
gregate amount of heating surface of which exceeds five
hundred (GOO) square feet, unless such boiler or boilers
arc in direct charge, control and supervision of a person
who is the holder of at lust a Second Grade Engineer's
License, then and there in full force and effect issued to
such person by the Board and the inspector, as provided
for in -Section 4.

(E) Provided, however, that any person who is the
holder of a Third Grade Engineer's License, then and
there in full force and effect, issued to such person by the
Board and the inspector, as provided for in Section 4, may
act as assistant, watch or relief engineer, under the direct
charge and supervisimi of a chief engineer who is the
holder of at least a Second Grade Engineer's License,
issued to such chief engineer by the Board and the in-
spector of the City of Houston, as provided for in Section
4, of a boiler or boilers the aggregate amount of heating
surface of which does not exceed two thousand (2000)
square feet.
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(F) No person shill have direct charge, control, super-
vision, ct as, or paform the tAuties of chief engineer of
any boiler or boilers operated or used for the purpose of
generating steam within the City of Houston, not exempt
in Section 24, having an aggregate amount of heating
surface of five hundred (600) square feet or less who is not
the holder of at least a Third Grade Engineer's License,
then and there in full force and effect, issued to such per-
son by the Board and the inspector, as provided fer in
Section 4.

(G) No owner, user or person shall operate or use, or
cause or permit to be operated or used any boiler or
boilers for the purpose of generating steam within the
City of Houston, not exempt in Section 24, having an
aggregate amount of heating surface of five hundred (500)
square feet or less, unless such boiler or boilers are in
direct charge, control and supervision of a person who is
the holder of at least a Third Grade Engineer's License,
then and there in full force and effect, issued to such
person by the Board and the inspector as provided for in
Section 4. -

(H) Provided, however, that the owner or user of any
low pressure heating boiler, or boilers, used for the pur-
pose of generating steam within the City of Houston, not
exempt in Section 24, the aggregate amount of heating
surface of which does not exceed seven hundred fifty (750)
square feet and used for heating purposes only, the
safety valve or valves of which are set and sealed to
discharge at a pressure not to exceed fifteen (15) pounds
per square inch, may apply to the inspector for a permit
to operate themselves, or to have in charge a competent,
careful and trustworthy person instead pf a licensed en-
gineer. Any such person to be recommended by two (2)
citizens, and one (1) of whom shall bo a steam user or
licensed engineer, and if such person be found competent
by the inspector, the permit shall be granted upon the
payment of a fee of two dollars and fifty cents ($2.50)
and such permit shall expire December 31st of each year
unless sooner suspended or revoked for cause and shall
apply to that specific plant or building as named in the
permit. Renewal of such permits mAy be granted without
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